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(54) SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREOF 

(57)Abstract: fe) 
PROBLEM TO BE SOLVED: To prevent a short-circuit 
between gate electrodes in an STI technique, where 
gate insulating films and gate electrode material films are 
formed in order on a semiconductor substrate and after 
that, an element isolation insulating film is embedded in 
a groove provided on the main surface of the substrate. 
SOLUTION: This semiconductor device is characterized 
in that the device is provided with a semiconductor 
substrate 11 with a groove 13a provided on the main 
surface on one side of its main surfaces, an element 
isolation insulating fm 14, which is embedded in the 
groove part 13a and is made its upper part to protrude 
from the groove part 13a, gate insulating films 15 
provided on one side of the main surfaces of the 
substrate 11 and transistors, which are respectively provided on the films 15 and are 
respectively provided with a gate electrode material film 16a constituting at least one part of 
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EPROMOMil^P-fe^ftt, ST, '>'J=3>Si51 
±lc. y- b&JfJis ( h >*A<tEitR) 5RW?iir'- 
h *ffi©— SB's £ $ tx & y- h fEffitt&K 6a, S 
O'CMP (Ch em i c a 1 Me chan i ca 1 P 
o 1 i shine) MS©X h y*Wik btffll>6hS 
'J 3 >SHtDl 7 ^JS^fiS-T 4. u h * # 
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6 a <Dmm±uz~c<D&m a , a^tes^ y = >« i 

20 6 a cD(piJIIJiSP^6^cDfflllT^^r©*^^Si c ifiT 
KffittKm'WlttiM'ttir <fc ^ CcBSffls-r -5. 
[0 044]T>a+c 
T> 2 a 

*tc, g)8 (d) lc5K*rJ:5tt. ^yn>BMkil3 64 
v^^iL/tffll^r, yy3>i<tI44a^>'j3> 

S^kfll3 i*6tt*Hllfc»9, ^y^>K-fkjgi 5, 
lC[)«B*JnX-rsciicJ:iJ?«4 
3c*JI5lSr*. Cti&Cj:0, y'Ja>^tl4 4a0 

30 1 1 *1 0 0 0 # COO,#H«T"Caj»Or, S43c 
Wiltcff S 6 n m<D->y =3>l$<bJK4 4 b %f&l$& 
^ ?6tC, HDP (High Density PI 
a sma) ffitc<fc0. ?»4 3 c ^aatoifr J: 5fcc-> y ^ 
>S!{LJli4 4 c«r«nirs. 

[0 04 5] CMPiSOCotO^y =J>^tJS4 

4 c (DW&^mt 900 c ccD^#am*T^ 
^y=i>aci i *hf«jb»«*k:i o 

£I&ST S © i i 4> frc y n Ui 4 4 c cr)±M^{i 
40 HSrTtf, e6ic, 15 0 e CcD y >M^JiiC 5 ^ y ^ 

fi{k«4 4c^20 nm/c(jx^>^5 e 

[0046] ?«ec v Dstcto , y >^asjjo 

y'Jn>Il 6 biU^ Y^^-ls^x^thXm 
L\ RI Effir^'*-^.>^"r4Ci(cJ:0, 19 8 
(e) («C7r;-rtg^?:f#^)o 

[ 0 0 4 7] «ECVDS(cJ:0. ON OK (Jl 
c50n m©^y =i>K{kJW. fc50n m(D>"J^> 
r ,0 mm. TZVWa 5 0 n mCD^V ^ >U(kJK«rffi)Bl/-C 



(7) 
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&5=J§JESI) 17, *)>&mnctitcm$ 1 OOnmO 
^ B B B y'J^>ii 8 b, if § 1 00 n m<OWS i R 1 
8 c , 2 0 0niu^> y n>BMb«4 6 

-X>^£. 

t0 0 4 8 ]^^T, C<Z>^U3>tt-fbBt4 6£vX£ 
tLxm^X, VSiBl8c, *ttft^ «;ni>Bl 8 
b, ON OKI 7, ^L B H v^>I16b, Rtf£*S 10 
*^y=i>JRl 6 a*R I E-S^CctO^^-^>^T 
C£T\ ±aute<t^«cj/y=3>Bllkl»4 4attJB 

tc, * ^> y*stx y n>@t{t:Ul4 4 a J; DSfitf 

tscim*. m±.(D<ko<<cux, ms (f ) - 
(h) tc*r**%»s. 

[0 0 4 9 ] ^cfc, £©J:5fc#ffitcJ:0fi*&*a£flHS 20 
tc*Jl>"C, ^Un>®ftM4 4 a-44 c ttSrffl*!* 
WltjiaiTl^. */c, y'J^>lSl 1©»4 3 

»«*a»t*raffitttitttL/-ctee)r, *»4 3<t>* 

[ 0 0 5 0 ] tUjftWtyfcJ^K:, *HJB^«"Ctt 1 V 
y =j>S^tJS4 4 afcfc^-^-t&DKfflJKKfcWT* 
J: 5 fcJgfiR-f £ C t &c <fc 0 x v ? > ^» 0 ©«£jW«jt 

*2^y=i>WtJl4 4a«:«fi6l/fcti^ 30 
6&c'#£ c t^-ct h 1 0 fe<MSLtt** 

[ 0 0 5 1 ] mi 0 c a ) Ra ( b ) ta, -en-en, * 

n 4r * <D-SP£^ JIT * C <t lc J: 0 £ W# £ Xfia B£ 
WCCTft-TKBSBI-C**. El 1 0 ( a ) , ( b ) "Ctt. 
V 3>BKfcM4 4 aOKHJBtt**f—^-«i-i*rK: 
aWBfcrtl W "C ARM b icim tLX\,*Z> t i/'ja >BH fcK 
4 4 aO»rffiJB1**C(D«fc5«C^l*fr*t, HDPf£ 
■C^y3>KYt«4 4 c*^j#-T i$4 3 c 40 

rt©^ y a >mim4 a a (dt»k^ y a >ffiftK4 4 

LP-TEOS/0,ffi"C^y 3>K{fcM4 4 c £J&fi& 
"T*«£tcw\ H6{cMbr^a^b/ccD<h[5]W:tc, $4 

3 cCD^ASWcs/y 3>®{tB4 4 cT«fca?*itt^aE 

»«*«»a-r*cidsft«. *®s», ^y=»>i«t« 

4 4 cCD±raoffiH*Ttf 4fc»<Dx -;f>W^ 
1 6 bT'ttdWLSftStitttS. l/c/^r, BJ*® 
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W^fcttBlO (b) 8C*rJ:5tt^FHft^r*. 

[o o 5 2 ] *fttc*tu #mmm-cit s *>y3>H 

<UR4 4 a©Kffl»«*«f— ^-tti Or l^tetf), 

±a$ u /csan^fiK s *i * c * » tc i >. u fc# -c , 

«|iS»ffi«:J:ai, 110(a), (b) (C^r^ft 

[0 0 5 3] ttto. ±ai/cS2^M51tCfct^, 

gg{t^4 4 a *Jf^-J-4<D«c 1 0 0 0 'CCDO^ESl^ 

fcB^»iftt*fttf, NO,»I»^N,OSHS»t 

[0 0 5 4 ] #*c, 3 CMB«B»«:oi»-cK 

WT*. Ull (a) - (c) **HMa, 

*«HW«:5W-»fBBHr**. srst^ttsiRi, j£2 
CDHiieeiBtttaRMi-C**^, a>BJ J lk«4 4 a 

$®J}Ltc<D±mm<DjsmiCj:i) s B7 (a) CC^1"«ig 
*tc 4 @l 1 ( a ) Cc^-TJ: 9tc, 7 0 0°C(D 
SBETEOS/Ojffi (gclitt, 4 0 0 # GO^X7C 
VDS) tCctD, 1^20 nm<D->y 3>B«tBS4 4 a 
^it«T^ 0 »l^T, Ull (b) tCS-Ti^tC, 
tCR I E^f^T. S43a ©^MBIKH4«r ^> ^ »J 3 > 
K^b«4 4 afr^L/, S43ato^^>Ml4 
4a©**iBWWK:gHBS-tt*. $6(c, ^8 (d) K 

(c) tC^ffl»JS«:f#*, SI2©3liB»»CC*5 
^TR« Lfc©iEl«©xa*JK^as-r* C t K J: 
0. B9 (f)-(h) fcftlfcOt3HHOll»WI6 

[oo56] *nmif&x t % ^tsa-> y ^ >h 1 6 a 

If 4 4 altj;gj#tf e>*l£C±tettti. Z<Dfc#>, 

J»tcl5l»rfe, 110 (a), (b) tC»-J-^Ji*iaiS 
[0 0 5 7] «Jt»MbfcJ»2ac^30jlBM»«CC« 

^/c 0 Ell 2CC-ecD^^^1- e 

[0 05 8)112 (a) [^S D B B y 'J3>M1 6 a O 
-r-J*-fttm\0 (a), ( b ) teTjk-t 
i<Z>lfflflf?*S"r^7 7-C*»3. HI 2 (b) «H10 

(a) , (b) tCiS-r^<OlE^*d:HJft*a« 94<D 
Klffi*S-r^7"r&4. HI 2 (a) lc*sl»T, fltfA 

[110(a), ( b ) :c^f -Tft ( S T J ^ hf\ ) <-cBa 
L/TSI^fc^u^Sr^OTl^, gfc, (3 1 2 (a) (C 
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tJUt, #K8#^5 1 tt^'J 3>IMtjK4 4 a©KM7£ 

«^H9 (g) ^tc^-rj&tttb/cti^ccaeh/c-r- 

**5<U •JHfW5 2ttt/y3>»fUl4 4a<0RB 
0(b) tC^T^Ki U/cH^tCff^n/c^ 
-££^LTl>£ 0 HI 2 (b) &Ctel>T, t*tt 

ttST i ^^nccMbT^/c^ft^^L., isitaH 

Ofw^ftift ^ttA^V s>JKl 6 aii/'j3> 
®{tB4 4ai (onrnffi. > V 3 >K(tE 1 5 t £«£A 

[0 0 5 9 ] [1312 (a) K^t" J: 5 > y ^ >gg{fc 
M4 4 aOKHffJtRi'EI 10(b) icfntM^t Ucm 
*ISfl^y 6 a(Dfw^-&#E<fr£<E> 

III 6 a<Dr--^-ftfcffi?rr&C<t&< , ST 1^6 

& c c<DJ:^tc, st i ^^>n^r^ur^c^ 0 D o$^^ 20 

*Bnffi6<L&£<h, (112 (b) tC7*T<fcMt8Be*fcg£ 
[0060} 

y- 1- mmmmom * > 

«rE6jh**Ci*ST#S. 30 
[006 1 ] *fc ^gMBKtet^T, SWIS*tf&&MR 

©iSfflteSlI 2 ©JR^-»«Jft«K'Ca«)3itl' c £ <fc 9 JIS 

[0 0 6 2] -Tfttofe, **WtCj:S<!:, HftBHR 

m&m&bffif&'rz s t i mm^x, tmm 

[HI] *§m<Dm l ©^JaBJSCCftSNANDSE E 

[B2] ( a ) WH l (^TMOD - D|9tCi9^fclK 
BSB. ( b ) itm l t-C^tilOE ~ ESSKf&^fcWE 

[IH3] (a) c ) U\ Zti^ti. #m*MCOm\ co so 
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£tBJftftttfl&N A N DIM * 'J U ^©KS^P 

[04] (d) - (f > \t % ^n-en, xsmwKi® 

m*J&MlC&*> N A N DSS^^r U ^1-7 U ^ ©SJjfi^O 

[0 5] (g)ay (h)it ^n^n. *«j§cdj»i 

#Hflffi*.«fc{$* N A NDS^t y -fe;U7 U 4 ©Rift:/ 

CB6] (a)Stf (b)lt ^Wti, *«M<0»1 
^HSfe^^CC^^ NANDgy* y Hz JUT U -f CMHJfi:/ 
n -b x<D-gj£^fB§ L tc y' o Hz % £®[BgftCc^-f llffi 

Ho 

CB7] (a) Bxf (b) tt, -en-en, ^Mm<om2 

BSWtc^-j-Kffia, ( c ) ( b ) CD-^P^Sfc^br^ 

[§8] (d) ( e) t*. -e-n-en, %$mv>%2 

[ B 9 ] ( f ) li^^Bjom 2 ©^Sfe^BtC^-S ^ 5 ? 

(■iff) « (f) fc7r;'TW&<DF -Fm&iQ-itcmwm, 

(h) tt (f > ic^imcDG-Gmcfe^tcmmm, 

[010] ( a ) ( b ) tt. ^-h^n, ^IfeH^cDm 
2 ©H^BtC{f^ ? -5 sr 5^ * ^ y CDM^^'P -fe^ <D 
-WtSK-r * c i J: ^*tt#&^PB*«HS»(cS%-r 

[nin (a) - ( c) t*. f-n-en, *»w©»3 

«8Wte5*-rKffiB. 

[112] (a) tt^ftftS^y ^^iOf-^-ftii 
10(a), (b) tC^r^S©«S*i<3E)BBl»** , r 
^7, (b)ttBlO(a). Cb)tcSr^SO* 

[1113] (a) tt{S3R(Z)NANDSEE PROM©*! 
ii^p-fe^cD— W*8EB»«C^T*ffiB, (b) 13: 

(a) tc^r»S©A-A®tC?flo/clR®B. 

[Hll 4] (a) tttae*©NANDSEE PRONW 
j£^n-fe^©--t?j5:eElBSMCc^r¥®B» (b) W 

(a) tC^rafag©B-BiK{C?8-9/c8rfEB, (c) tt 

(a) &C7n-r$ii<DC -CtttCfa^feKHB, 

; 3-« ; 4-^^gt^M ; 
5-y- h«fM 
6a, 6b»-y-h«ffit*|5|.JB ; 

9 -May- hSffiR 

) 0-Xyl->2T%!) ; 1 3 -aiE ; 1 2 — 3R 



C9) 



1 3 a- 1 3 c-ffi ; 

mm 

1 8 a-iB«y- HI 
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14 a, 1 4 b-JJHPfl«tt 
1 B-f?iffiy- h«S 



i 8 b -^tta^ 3 > 
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* 2 0 "EMmi® ; Z1»K>H ; 31 - > 

3 h ; 3 3-xy^h 

3 5 a. 3 5b-7Aff ! 3 6-i"; 3>HMUI 

4 3 a~4 3 c-Sf ; 4 4a-44c-f^M 



1 8 c-WS i II 




wl8 r 



SG2 
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/bli 
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18a 



tH5 3 
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(h) 



16b 




4 6-->y 3>KfbW 



(a) 



5 1,5 2--?-* 




(b) 



18a 
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[H3] (H4] mi) 




(b) 



44c 44b 
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(51)Int.Cl / 

H 0 1 L 27/115 
29/43 



F I 



(72)»w# mm mx 



4M104 


AA01 


BB01 


CCO 5 


DD02 DD04 




DD29 


DD66 


EE08 


EE14 FF08 




GG09 


GG16 


HH20 




5FQ01 


AA23 


AA25 


AA30 


AA43 AA63 




AB02 


AC01 


AD12 


AD53 AE08 




AG02 


AG17 






5F032 


AA34 


M44 


AA45 


CA21 DA02 




DA24 


DA25 


DA26 


DA33 DA43 




DA53 


DA78 






5F083 


EP05 


EP23 


EP27 


EP55 EP56 




EP76 


ER03 


ER14 


ER22 GA27 




GA30 


3A04 


DA32 


3A33 NA01 




NA06 


PR03 


PROS 


PR10 PR21 




PR29 


PR40 







